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Restoring Muscle Function in Dystrophic Mice
PAGE 37
Satellite cells reside beneath the basal lamina of skeletal muscle fibers and are involved in the growth and repair of muscle. Here,
Cerletti et al. purify a distinct population of skeletal muscle precursors (SMPs) from the satellite cell pool and show that they function
as muscle stem cells. When engrafted into the muscle of dystrophin-deficientmdxmice, purified SMPs contributed to up to 94% of
myofibers, restoring dystrophin expression and significantly improving muscle contractile function. Transplanted SMPs also entered
the satellite cell compartment and participated in subsequent rounds of injury repair. Together, these studies indicate the presence
in adult skeletal muscle of isolatable, muscle-forming stem cells and directly demonstrate the efficacy of stem cell transplants for
treating muscle degenerative disease.
p53 and CD44 Duke it Out in Tumorigenesis
PAGE 62
p53 is a key mediator of cellular responses to various stresses. Godar et al. now show that p53
ensures its ability to carry out its tumor-suppressing functions in untransformed, premalignant cells
by downregulating the expression of the CD44 gene under conditions of basal stress. The authors
show that stress-induced, p53-dependent cytostatic and apoptotic signals are blocked by CD44
in the absence of this regulation. Additionally, derepressed CD44 expression is essential for the
growth and tumor-initiating ability of tumorigenic mammary epithelial cells, indicating that CD44 is
a key tumor-promoting agent in cells lacking p53 function.
Sorting Out the Secretion System of Malaria Parasites
PAGE 48
Amajor part of virulence for Plasmodium falciparummalaria infection, themost lethal parasitic disease
in humans, results from increased rigidity and adhesiveness of infected host red blood cells. These
changes are caused by parasite proteins exported to the erythrocyte surface using novel trafficking machinery assembled in the host
cell. To understand these modifications, Maier et al. used a large-scale gene knockout strategy combined with functional screens to
identify proteins exported into parasite-infected erythrocytes and involved in remodeling these cells. These proteins function as a path-
ogensecretionsystemandmayprovide targets for antivirulence-based therapies toadisease responsible formillionsofdeathsannually.
Nucleosomes Escape the Heat
PAGE 74
To transcribe genes efficiently, RNA polymerase II (Pol II) must overcome the nucleosome barrier. Petesch et al. show that for the heat
shock-inducible Hsp70 gene, nucleosomes are lost from the DNA more rapidly than Pol II can transcribe. This nucleosome loss is
indeed independent of active transcription, and it halts at natural chromatin insulators surrounding the heat shock locus. An RNAi
screen identified heat shock factor, GAGA factor, and poly(ADP)-ribose polymerase as necessary for nucleosome loss. Thus, eukary-
otic cells can employ rapid, transcription-independent methods to alleviate nucleosome barriers and facilitate gene expression.
Chromosomes Come Together to Capture NF-kB
PAGE 85
Virus infection induces the stochastic expression of the IFN-b gene because of the low cellular concen-
tration of the transcription factors NF-kB and IRF-7. Apostolou and Thanos now identify three genomic
elements that capture NF-kB early in virus infection and via transient interchromosomal interactions tar-
get the IFN-b gene for monoallelic expression. The IFN-b protein produced early in infection feeds back
and induces gene expression frommore alleles and cells by increasing the synthesis of IRF-7. The study
highlights the importance of interchromosomal interactions in transcription factor gene targeting and
the nonlinear biphasic processing of environmental signals by mammalian enhancers.
Cholesterol Tweaks Lymphocyte Activation
PAGE 97
Bensinger et al. show that control of cholesterol metabolism by the nuclear receptor LXR modulates lymphocyte proliferation. Un-
expectedly, the requirement for cholesterol in proliferation is not due to the consequences of defective membrane synthesis. Rather,
Bensinger et al. show that sterols, LXR, and the sterol transporter ABCG1 participate in a ‘‘metabolic checkpoint’’ that controls cell-
cycle progression. Intracellular sterol metabolism is dynamically regulated during T cell activation, leading to the downregulation the
LXR pathway for cholesterol transport and upregulation of the SREBP pathway for cholesterol synthesis. Mice lacking LXRb exhibit
lymphoid hyperplasia and enhanced responses to antigenic challenge, indicating that proper regulation of LXR-dependent sterol
metabolism is important for immune responses.Cell 134, July 11, 2008 ª2008 Elsevier Inc. 1
How Choosy Csk Chooses Src
PAGE 124
The catalytic activity of the Src family of tyrosine kinases is suppressed by phosphorylation on a tyrosine residue located near the
C terminus (Tyr 527 in c-Src), which is catalyzed by C-terminal Src Kinase (Csk). Given the promiscuity of most tyrosine kinases, it
is remarkable that theSrc family kinases are theonly known targets ofCsk. Levinson et al. now report the crystal structure of a complex
between the kinase domains of Csk and c-Src and find that interactions between these kinases position the C-terminal tail of c-Src at
the edge of the active site of Csk. Csk cannot phosphorylate substrates that lack this docking mechanism because the conventional
substrate binding site, usedbymost tyrosine kinases to recognize substrates, is destabilized inCskbyadeletion in the activation loop.
Local Recycling Moves Cells Forward
PAGE 135
The small GTPases Rab5 and Rac are essential for endocytosis and actin remodeling, respectively. Coordination of these processes
is critical to achieve spatial restriction of intracellular signaling, which is essential for a variety of polarized functions. Here, Palami-
dessi and colleagues show that Rab5, by controlling the endocytic trafficking and recycling of Rac to the plasma membrane, is
required for the spatial resolution of Rac-dependent motogenic signals. The results further demonstrate that a Rab5-to-Rac circuitry
controls themorphology of motile mammalian tumor cells and of primordial germinal cells during Zebrafish development, suggesting
that it is relevant for the regulation of migratory programs in various cells.
Presenting the MitoCarter
PAGE 112
Mitochondria perform central roles in energy metabolism and apoptosis, and their dysfunction
underlies a broad spectrum of human diseases. By combining mass spectrometry, GFP tagging
and microcoscopy, and bioinformatics, Pagliarini et al. create a mitochondrial compendium of
1098 genes and their protein expression across 14 mouse tissues. From this systems-level ap-
proach, the authors predict 19 proteins to be important for the function of complex I of the electron
transport chain. Furthermore, the authors find that one of these genes harbors an inherited mutation
in a lethal, infantile complex I deficiency disease. The resulting compendium represents the most
comprehensive analysis of the mitochondrial proteome to date and can serve as a foundation for
systematic investigations of mitochondrial function.
Triple WHAMMy for Membrane Dynamics
PAGE 148
Actin filaments and microtubules play important roles in membrane trafficking, but few molecules
have been identified that connect membrane transport intermediates with both of these cytoskeletal systems. Campellone et al.
now report the identification of a protein called WHAMM (WASP homologue associated with actin,membranes, andmicrotubules),
an activator of the actin-nucleating Arp2/3 complex that binds directly to both membranes and microtubules. WHAMM plays a role
in transport between the ER and Golgi apparatus by promoting membrane tubulation. Thus, WHAMM is an important regulator of
membrane dynamics, functioning at the interface of the microtubule and actin cytoskeletons.
‘‘Tip’’ing the Balance toward ESC Self-Renewal
PAGE 162
The ability to of embryonic stem cells (ESCs) to self-renew and maintain pluripotency depends on specific gene expression, which is
determined by the combination of transcription factors and chromatin regulatory proteins present in ESCs. To assess the role of chro-
matin regulatory proteins in ESCs, Fazzio et al. performed a large-scale RNAi screen and identified 68 proteins that cause differen-
tiation and failure of proliferation upon knockdown, including multiple subunits of the Tip60-p400 histone acetyltransferase and
nucleosome remodeling complex. They show that this complex is necessary to maintain ESC identity and that Tip60-p400 binding
to its targets depends upon Nanog and the Trithorax-mediated histone modification H3K4me3. Thus, Tip60-p400 integrates signals
from Nanog and H3K4me3 to regulate transcription in ESCs.
The Long and the Short of BDNF
PAGE 175
The brain produces two BDNF transcripts, with 30 untranslated regions (30 UTRs) of different lengths. Here, An et al. show that the
short and long 30 UTR BDNF mRNAs are involved in different cellular functions. BDNF mRNAs with short 30 UTRs are restricted to
somata, whereas those with long 30 UTRs are also localized in dendrites. In a mouse mutant where the long 30 UTR is truncated,
dendritic targeting of BDNF mRNAs is impaired, and there is little BDNF protein in hippocampal dendrites. The mutant exhibits def-
icits in pruning and enlargement of dendritic spines, as well as selective impairment in long-term potentiation in dendrites. These
results provide insights into local and dendritic actions of BDNF and reveal a mechanism for differential subcellular regulation of
protein function.Cell 134, July 11, 2008 ª2008 Elsevier Inc. 3
